Abstract. In this paper, we propose an algorithm based on augmented Lagrangian method and give a performance comparison for two segmentation models that use the L 1 -and L 2 -Euler's elastica energy respectively as the regularization for image segmentation. To capture contour curvature more reliably, we develop novel augmented Lagrangian functionals that ensure the segmentation level set function to be signed distance functions, which avoids the reinitialization of segmentation function during the iterative process. With the proposed algorithm and with the same initial contours, we compare the performance of these two high-order segmentation models and numerically verify the different properties of the two models.
Introduction
Image segmentation is a typical problem in image processing, with a broad range of applications in medical image analysis, object detection, recognition, etc. It aims to partition a given image domain into several disjoint regions, each of which describes either a meaningful object or background. During the last few decades, numerous variational models have been developed for this problem. These include the snake and active contour model by Kass, Witkin, and Terzopoulus [17] , the Mumford-Shah model [23] , the geodesic active contour model by Caselles, Kimmel, and Sapiro [7] , and the Chan-Vese model [11] , to name a few. The Chan-Vese model can be regarded as a special case of the Mumford-Shah model by confining the approximation functions to be binary functions, and an attractive feature of the Chan-Vese model is its treatment of segmentation contours using level set functions [25] . in differential geometry that the integral of the magnitude of curvature along any closed piecewise smooth curve is greater than or equal to 2π, and the minimum value is attained only when the closed curve is convex.
To present these two variants of the Chan-Vese model, we recall the standard Euler's elastica that refers to a curve Γ that minimizes the elasticity energy 
